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Colloquium on the Law of International Watercourses Held 
in October
The United Nations International Law Commission has 
drafted new rules on the non-navigational uses of interna­
tional watercourses. University of Colorado Law Professor 
Daniel Magraw has organized a colloquium to review these 
draft rules on October 18, 1991, sponsored jointly by the 
Panel on State Responsibility of the American Society of 
International Law, the University of Colorado School of Law, 
and the International Environmental Law Committee of the 
ABA’s Section of International Law and Practice.
The colloquium has been accredited for 9 CLE hours in 
Colorado. Cost is $195 through October 11, or $220 there­
after, with discounts available for government, academics, 
and public interestgroups. For more information, please call 
Kathy Taylor, Conference Coordinator, (303) 492-1288.
THE LAW OF INTERNATIONAL WATERCOURSES: 
The United Nations International Law Commission’s 
Draft Rules on the Non-Navigational Uses of 
International Watercourses
Second Nicholas R. Doman Colloquium 
on International Law 
18 October 1991
Background and Overview of the International Law Com­
mission 's Study of the Non-Navigational Uses of Interna­
tional Watercourses Stephen McCaffrey 
Introductory Articles (Articles 1-4), including the choice 
between "international watercourses" and "international 
watercourse systems," Robert Hayton 
Commentator: Xue Hanqin (People’s Republic of China) 
General Principles & Planned Measures (Articles 5-19) 
Charles Bourne (Canada) and Alberto Szekeley (Mexico) 
Commentators: Johan Lammers (The Netherlands), 
Gunther Handl, Sergei Vinogradov (USSR)
Lunch Address: Integrated Management of International 
Watercourses: Will the Rules Hold Water? Michael 
Glantz
Protection and Preservation, Harmful Conditions and Emer­
gency Situations, and Protection of Water Installations 
(Articles 20-25 & 29), Charles Odidi Okidi (Kenya) and 
Ved Nanda
Commentators: Albert Utton, Louis Sohn, Anita Halvors- 
sen (Norway)
Ann-Marie Kuczun, Watercolor, Colorado River/Hance's Rapids
Implementation: Joint Institutional Management and Rem­
edies in Domestic Tribunals (Articles 26-28 & 30-32) 
Jurgen Salzwedel (Federal Republic of Germany) 
Commentators: George Radosevich, David Caron, and 
Connie D. Hunt (Canada)
Summation: Daniel Magraw
Center Announces Fall “Hot 
Topics” Luncheon Series
Following the success of last year’s “Hot Topics at the 
Firehouse” Continuing Legal Education lunch programs, the 
Center has arranged a new series for the fall and has moved 
the lunchtime talks to the Hershner Room at One United 
Bank Center in Denver.
“Hot Topics” opens on Wednesday, September 25, with 
a discussion of proposed reforms to the General Mining Law 
of 1872. Speakers include Luke Danielson (Gersh & Daniel­
son) and Ken Hubbard (Holland & Hart). On Tuesday, 
October 8, Maggie Fox, of the Sierra Club, will discuss the 
compromise wilderness bill engineered by Colorado Sena-
continued on page 2
Center Cosponsors Workshop on “Environmental Issues 
in Ethnic Communities” in July
Ken Salazar, Executive Director of the Colorado Depart­
ment of Natural Resources and a member of the NRLC’s 
Advisory Board, pioneered this effort to involve a much 
broader cross section of people in addressing environmen­
tal problems. Minorities historically have been under-repre­
sented in the environmental movement. And some evidence 
suggests that they have been disproportionately victimized 
by toxic waste dumps, industrial concentration, and other 
environmental hazards.
Minorities h istorica lly have been 
under-represented in the envi­
ronmental movement.
A panel of 13 speakers, representing African-American, 
Hispanic, Asian, and Native American groups, as well as 
members of government and industry, each had five min­
utes to delineate their most pressing concerns. With such a 
short time available, each got down to substance immedi­
ately. Some of the points made were:
- Air quality in Denver is particularly bad in the low lying 
areas of the basin, which is where lower income people 
are concentrated.
- Colorado is still largely rural. Migrant workers need toilets 
and better sanitation, including more enforcement of 
housing codes.
- Native Americans have a strong concern for safe drinking 
water and worry about landfills too near their lands. They 
want more autonomy to implement conservation. Waste 
disposal is generally concentrated where people have 
less clout.
- The federal government is both part of the solution (EPA) 
and part of the problem (waste generated by Depart­
ments of Defense and Energy).
Solutions offered included recruiting and training more 
minorities for the burgeoning jobs in hazardous materials 
technologies and other environmental protection careers, 
and broader business involvement in ethnic communities, 
including both employment and environmental protection. 
At the same time, minorities need to become more aware of 
these issues and organize themselves so that they do have 
the clout to effect change.
Western Water Policy Project Produces Tenth 
Discussion Paper
The Center has released the latest discussion series 
paper in its Western Water Policy Project. In "Implementing 
Winters Doctrine Indian Reserved Water Rights: Producing 
Indian Water and Economic Development Without Injuring 
Non-Indian Water Users?," authors Reid Chambers and 
John Echohawk examine the legal foundations for Indian 
reserved water rights and address the concerns that have 
arisen about the exercise of these rights.
The authors conclude that current litigation and Indian 
water rights settlements do not threaten to supersede and 
cut off existing non-Indian water uses, primarily because
Congress has provided adequate funds for water settle­
ments in recent years and thus has enabled tribes to 
construct new projects, facilitate water storage and transfer, 
and engage in other types of economic development. In 
short, the fears often expressed about drastic impacts of 
Indian water rights quantification have simply not been 
borne out.
“Implementing Winters Doctrine Indian Reserved Water 
Rightsf and the previous nine Water Policy Project discus­
sion series papers are available from the Center for $6 each. 
See page 11 for ordering information.
Hot Topics (continued)
tors Hank Brown and Tim Wirth. A representative from Hank 
Brown’s office will respond. The pros and cons of coopera­
tive natural resources conflict resolution will be discussed 
on Tuesday, November 5, by Kaleen Cottingham, natural 
resources policy adviser to Washington Governor Booth 
Gardner, and by Dan Luecke of the Environmental Defense
Fund. Ms. Cottingham is the Burlington Resources Fellow at 
the Natural Resources Law Center this fall.
Detailed information on the “Hot Topics” series is being 
mailed within Colorado. If you did not receive the flyer, 
please contact the Center.
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Water Innovations Considered at June Conference
Over 165 speakers and registrants discussed a variety of 
innovations in water law and management at the Center’s 
annual June conference. Luncheon speaker Governor 
Bruce Babbitt of Arizona provoked discussion by arguing 
that the Bureau of Reclamation had outlived its usefulness 
and should be disbanded.
“The era of surface water development in the West is 
over,” Babbitt maintained. ‘The cost in environmental terms 
is now higher than most people in the West want to pay.” 
LaJuana Wilcher, Assistant Administrator for the US 
EPA's Office of Water in Washington, DC, also spoke at the 
conference (see article p.7 ).
Speakers from Kansas, Texas, Montana and Oregon 
discussed a variety of planning and public involvement 
approaches used in these states to guide water resources 
decision making. Other speakers discussed the increased 
use of special water management areas to deal with water 
quantity and quality problems. Another session dealt with 
approaches to conjunctive management of surface and 
groundwater.
Special attention was given to the use of negotiated 
settlements to establish water rights for tribes. Experience 
with the Pyramid Lake and Colorado Ute settlements was 
compared with litigation involving the Big Horn.
The final day focused on approaches to including public 
values in water decision making. Examples included the 
instream flow program in Washington, the public interest 
review process in Idaho, the public trust doctrine in Califor­
nia, groundwater regulation in Utah, and federal regulatory 
programs.
A common theme of the meeting was the need for 
innovation to respond to the increasing and diverse de­
mands for the West’s limited water resources. The presen­
tations provided illustrations of approaches that the western 
states are taking to meet this challenge.
The notebook and tapes from this conference are avail­
able from the Center. See p.11.
John Bushman, BIA, Washington, D C.Stuart Somach, attorney, Sacramento Karen Barclay, Montana
Darlene Frye and Hedia Adelsman, Washington Department of Ecology Governor Bruce Babbit
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Center Hosts Four Visiting Researchers This Fall
This fall semester the Center is pleased to welcome one 
of its largest gatherings ever of visiting researchers.
Kaleen Cottingham is our Burlington Resources Fellow.
Ms. Cottingham, a lawyer and forester, is the natural re­
sources policy advisorto Washington Governor Booth Gard­
ner. Her research will examine the political dimensions of 
cooperative dispute resolution.
The Center is also hosting research fellow Rodrigo 
Barahona, professor of private and agrarian law at the 
University of Costa Rica and director of the Center for 
Environmental and Natural Resources Law in Costa Rica 
(CEDARENA). Professor Barahona will conduct research 
on topics related to law and sustainable development in 
Central America.
The third research fellow is Jafar Siddiq, a 
legal aid attorney from Sumatra, Indonesia, 
whose visit is sponsored by the International 
Human Rights Internship Program. His work 
has included helping individuals affected by 
adverse environmental activities, such as de­
forestation and industrial pollution.
Professor Frank Gregg, visiting on a re­
search assignment from the University of Arizo­
na’s School of Renewable Resources, will be 
exploring theories and methods for institutional 
design in water resources, as well as analyzing 
requirements in water law and institutions to 
minimize effects of severe, sustained drought 
in the Southwest. Prof. Gregg brings a wealth of 
experience to the Center, having served as 
director of the U.S. Bureau of Land Manage­
ment, chairman of the New England River Ba­
sins Commission, executive director of the Izaak
Walton League, Staff assistant to Secretary Of n r l q  Visitors at the National Center for Atmospheric Research in Boulder. Left to right: 
the Interior Stewart Udall, and vice president of Jafar Siddiq, Professor Daniel Magraw, Kaleen Cottingham, Kathy Taylor, NRLC Coordi- 
the Conservation Foundation. nator- Professor Rodrigo Barahona
Center Welcomes New Assistant Director, Sarah Bates
Sarah Bates, a CU law alum, joined the Natural Resourc­
es Law Center staff as Assistant Director in June, to help 
with the Center’s increasing work load of research and 
publication. Bates served as Associate Attorney with the 
Sierra Club Legal Defense Fund in San Francisco from 
1988-91, working on land use, air quality, and water re­
sources cases. She is coauthor with Marc Reisner of Over­
tapped Oasis: Reform or Revolution for Western Water 
(Island Press 1990). Among other publications she has 
written Saving the Rainforests — One People At A Time for 
the San Francisco Barrister Law Journal (Dec. 1990). At the
University of Colorado School of Law 
she assisted Professors David Getch- 
es and James Corbridge in editing a 
new edition of the water law casebook, 
Water Resources Management, (1988), 
and also on editing the Center’s book 
Water and the American West: Essays 
in Honor of Raphael J. Moses (1988). 
We are very pleased to have her.
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Some Thoughts on Pacific Northwest Timber Issues
By Melinda Bruce*
In a lecture to his Public Land 
Law class in April, 1991, Profes­
sor Charles Wilkinson made a 
wonderfully wry remark that pret­
ty well sums up Pacific Northwest 
timber issues. He said, “Public 
land law isn’t neat.” His point is 
illustrated by the following terse 
remark in a BLM report cited in 
Portland Audubon Society v. Lu­
jan, 712 F. Supp. 1456, 1474 (D.
Or 1989): “Spotted Owl and old-growth forest management 
is a complex resource management issue, involving biolog­
ical, economic, and legal considerations.” I would add polit­
ical considerations to that list.
Moreover, two themes overarch the controversy. The first 
is the diversification of the economic base of the Pacific 
Northwest. The second is the changing national consensus 
about the proper use of federal lands in the western United 
States. In an editorial in a timber industry publication, Forest 
Industries, Ted Blackmon commented last September that, 
“The environment has joined apple pie and motherhood on 
America’s short list of ‘lovables.’”
It is difficult to discuss concisely all of the factors that are 
necessary to understand the timber problems of the Pacific 
Northwest; however, it is probably useful to start with an 
historical snapshot of economic and political considerations 
that underlie the current controversy.
Historically, the timber industry has been one of the most 
important economic mainstays of the Pacific Northwest. The 
economic health of Oregon and Washington and the ex­
treme northernmost part of California depended on timber 
produced in a narrow corridor running up the spine of these 
states, from the summit of the Cascade Range to the Pacific 
shore.
And, while the economic benefits flowing from the timber 
industry accrue to the entire region, the labor force that 
produces those benefits always has been located in very 
small communities scattered along the corridor. These 
communities are isolated. Families living in them have a 
tradition of working in the timber industry, either in the woods 
or in the mill. The work force in these communities has been 
relatively high paid. Certainly, they have been earning well 
over the minimum wage. At the same time, the work force 
has not been particularly well educated or trained for any­
thing other than work in the woods or the mill. The commu­
nities have been almost entirely economically dependent on 
timber production.
Figures in an executive summary of The Wilderness
' Assistant Attorney General for Natural Resources, Oregon, and 
Burlington Resources Fellow at the NRLC, Spring 1991. This paper 
represents the views of the author only. They are not the views of 
the Oregon Department of Justice or its client agencies. This paper 
was derived from a talk Ms. Bruce gave to a public land law class, 
April 1991.
Society’s National Forests: Policies for the Future (1988) 
show that perhaps more than 60 percent of the nation’s 
timber base is located in this corridor. They also show that 
federal and private timberlands in this area produce 73 
percent of the nation’s saw-timber. (Saw-timber is the timber 
that is milled into lumber and building materials.)
. . .  it is simply a political fact of life that 
the dominant economic interests in 
any particular region will be a powerful 
in fluence on local, state and 
congressional representatives.
With this background in mind, it should not come as much 
surprise that the timber industry in the Pacific Northwest 
traditionally wielded considerable political power. In my 
view it is simply a political fact of life that the dominant 
economic interests in any particular region will be a powerful 
influence on local, state and congressional representatives. 
As a consequence of this fact of political life, the Congres­
sional delegations of Washington and Oregon historically 
have been strong proponents of the positions of the timber 
industry. I do not say that by way of criticism nor to suggest 
that the delegations have not made some very significant 
contributions on environmental issues — they have. I think 
it is fair to say, though, that the Pacific Northwest delega­
tions have, until very recently, called the shots on timber 
management policy on U.S. Forest Service and BLM lands. 
The delegations of Washington and Oregon have been 
enormously influential in setting Forest Service and BLM 
appropriations as well as in establishing cut levels for the 
Northwest forests managed by those agencies.
There are three forces driving a change in Northwest 
timber policy and a change in the political influence that the 
Northwest Congressional delegations can bring to bear on 
the issues. First, there is a growing national public opinion 
that federal lands in the West are a national — not merely 
regional — resource, and a growing national interest in 
putting these lands to nonconsumptive uses. Second, there 
is a rapid diversification in the economic base of the Pacific 
Northwest. The region simply is no longer dependent eco­
nomically on the timber industry in the way it has been in the 
past. (This is particularly true in Washington state; it is true 
to a lesser degree in Oregon.)
The third force is the urbanization of the Pacific North­
west. The region’s population is no longer rural. The majority 
of the population in Washington and Oregon is concentrated 
in large urban areas around Seattle and Portland, and in 
Oregon’s Willamette Valley. These urbanites, many of whom 
are new to the region, do not necessarily share or under­
stand the region’s historic dependence on the timber indus­
try. They are more like the rest of the nation. They are very 
interested in environmental values — they want open space
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The northern spotted owl is, o f course, 
the ligh tn ing  rod  in the Pacific  
Northwest timber controversy.
and wildlands in their states preserved. A 1990 Seattle 
Times poll showed that 52% of those polled would ban 
logging to protect the northern spotted owl, even if their 
Western Washington neighbors lost their jobs. The editorial 
in Forest Industries mentioned earlier, reflecting on this 
attitude, stated, “Anyone who thinks that most Americans 
really care much about what happens to someone else’s job 
should think again. If it’s your job against my air, water and 
trees, well, see you in the employment office.”
The northern spotted owl is, of course, the lightning rod 
in the Pacific Northwest timber controversy. Many believe 
(and they may be right) that preservation of old growth 
forests, and not the owl, is the real issue. One industry 
representative told me recently that, “they [environmental 
interests] are getting through the spotted owl what they 
never could have gotten through a wilderness bill.” Never­
theless, the fact remains that the owl has been listed as a 
threatened species, and that plans for its recovery on 
federal lands will have to be made. Also, the fact remains 
that the owl is the U.S. Forest Service’s chosen indicator 
species for the health of Pacific Northwest forests. There­
fore, the owl plays an important role in federal forest plan­
ning in the Pacific Northwest, and it is doubtful that recovery 
of the owl can be successful without significant changes in 
timber harvesting practices in Northwest forests.
Two crucial considerations are going to continue to fuel 
the controversy. The first is that the northern spotted owl is 
dependent on old growth or old growth-like second growth 
forests. The second is that the fragmentation of that habitat 
is the chief contributing factor to population declines of the owl.
Why are these considerations important? Because they 
mean that in order to manage habitat for the species, not 
only does existing old growth habitat need to be preserved, 
but habitat also needs to be developed to establish a 
dispersal corridor for the owls — a corridor that coincides 
with the timber producing corridor described earlier. It is 
hard to convey what a revolutionary idea this is in terms of 
managing for a threatened or endangered species or man­
aging for an indicator species. The fear of many always has 
been that it would not be enough simply to preserve existing 
habitat, but that suitable habitat also would have to be 
developed in order to adequately manage for threatened or 
endangered species.
Federal agencies in the Pacific Northwest find them­
selves at the center of the controversy because well over 
half of the nation’s quality commercial timber base lies in the 
Pacific Northwest (roughly split between private and federal 
land), and the private lands have been grossly overcut. This 
does not mean that they are forever out of production. They 
have, for the most part, been put back into production — 
they have been replanted. But, it will be decades before the 
private lands can be harvested again. And even at that time,
Photo courtesy of B. “Moose" 
Peterson.
the timber will not be the large, high-quality old growth 
timber that the industry has enjoyed in the past. If timber 
production is going to continue at anything near historic 
levels (both in terms of quantity and quality), that production 
is going to have to come from the federal lands. The level of 
the cut and the amount of old growth to be harvested has 
become the key issue in federal forest plans in the Pacific 
Northwest.
I believe that federal managers are faced with a dilemma. 
On the one hand, there is a strong ‘lop  down” mandate to 
produce income from harvest, meaning that the harvest 
level must remain high. On the other hand, there is a “bottom 
up” planning mandate that requires consideration of a vari­
ety of factors which often point to a need to decrease harvest 
levels. I also believe that cuts are going to go down as the 
U.S. Forest Service and BLM planning process goes for­
ward. The only questions in my mind are how far down and 
how quickly. The issue of how quickly has been debated in 
the administrative appeals of all Oregon forest plans.
Federal forest plans in Oregon all call for a reduction in 
harvest levels. All plans are controversial in every respect, 
and all are being vigorously appealed administratively. The 
Willamette National Forest plan, for example, has more than 
700 appellants. Just the mechanical aspect of dealing with 
this number of appeals is enormous. These are very hard 
fought administrative appeals. Both the environmental and 
the industry interests have developed very comprehensive 
briefs — so has the state — and the economic and biological 
factual material in the briefs and the analysis of the plans is 
truly remarkable. It is a first rate job, and one which is 
undoubtedly laying the legal framework for judicial appeals 
of the plans.
The state of Oregon has been very heavily involved in the 
federal forest planning process and now has actively en­
tered the arena of BLM planning. Oregon’s effort in playing 
a meaningful role in federal forest planning in the state is a 
reflection of the importance that federal forests play in the 
state’s economy. Almost 50 percent of Oregon’s land is 
owned by the federal government. What happens on those 
lands is tremendously important to the state’s own econom­
ic and resource planning.
I would like to end with one of the issues with which I
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began: economics. In my view, a serious and real economic 
dislocation is likely to result from this. The Wilderness 
Society report referred to earlier correctly suggests that 
there are many factors (in addition to a decline in federal 
harvest levels and listing of the northern spotted owl as a 
threatened species) that cause this dislocation. There is the 
shift of the industry (harvest and manufacture) to the south. 
There is increased mechanization and technological advanc­
es which have, over the years, allowed the industry to produce 
more timber with less labor. There is the export of unprocessed 
timber from the United States — a very important factor. And, 
there is inefficient or incomplete use of the raw materials.
Industry agrees with some of these factors. The Forest 
Industry editorial cited earlier called for increased efficiency 
of raw material use as a necessary improvement to meet the 
problems of the industry. Some parts of “big industry” have 
made a commitment to stay and improve the timber industry 
in the Pacific Northwest. There also are some innovative 
small mills in the region geared to specialty products. These 
mills and big industry commitment are taking up some of the 
slack that has developed as a result of the downturn in the 
harvest level. However, these efforts probably never will 
replace the giant mills of the past in terms of providing 
employment opportunities in the Pacific Northwest.
The fact that the northern spotted owl and the environ­
mental interests may not be the only culprits here in terms 
of the downturn in the timber industry, and the fact that there 
are things that the industry can do to mitigate some of the 
economic dislocation in the work force does not change the 
harsh statistics of the dislocation. A 1989 report of the 
Northwest Forestry Association, Western Oregon’s Timber 
Supply Crisis: The Situation and the Consequences, esti­
mated that as many as 40 mills could close in the short term, 
and over 11,000 jobs could be eliminated in the long term. 
Even the Oregon Natural Resources Council’s Wild Oregon 
newsletter (hardly a mouthpiece for the industry) reported in 
its Spring 1991 issue that almost 100 mills — one quarter of 
the mills in Oregon — shut down sometime during 1990, and 
that some will not reopen. Assuming that these mills employ 
only ten to twenty people each — a relatively conservative 
assumption— that adds up to a lot of people affected by the 
closures. Also, again, you have to remember where those 
mills are located — in the small, isolated communities 
dependent on the timber industry.
When all of this is considered together, it is no wonder 
emotions run high on all sides of the issue. It also is obvious 
why industry, environmental groups, and politicians need to 
work hard to come up with realistic long-term solutions to the 
dislocation. So far there has been much posturing, but not 
much progress.
The Connection Between Water Quality and Water Quantity
By LaJuana Wilcher*
It is a pleasure to be here to 
discuss innovation in one of the 
most complex issues of ourtimes 
—- the water quality and water 
quantity relationship. The Natural 
Resources Law Center’s confer­
ence on Innovation in Western 
Water Law and Managementfore- 
shadows a new, or for some, a 
renewed approach — one that 
accommodates varied but valu­
able uses of water.
Water quality and water quantity are not separate ele­
ments, nor have they ever truly been. Our predecessors to 
this land knew this long ago. As Indian Chief Seattle said 
almost 150 years ago, “All things are connected like the 
blood that unites one family. All things are connected.” The 
connection between water quality and water quantity is not 
a new idea. Rather it is a “renewed” idea, and one that we 
cannot deny.
Having enough water is essential to all of us. Water is the 
source of life for us, and for every living thing around us. It
'Assistant Administrator, Office of Water, U.S. Environmental 
Protection Agency. Ms. Wilcher gave the following presentation on 
June 7,1991 at the Natural Resources Law Center’s twelfth annual 
summer program, Innovation in Western Water Law and 
Management.
covers 70 percent of the earth. Water sustains the plants 
and animals we cultivate and rely upon. It keeps us clean. It 
quenches ourthirst, and renews our souls when we dive into 
it or sail on it, or feel the tug of a fish on the end of our lines. 
But having enough is not having it all. Not only do we need 
enough water, we need enough “good” water.
In this presentation I will address two major points. First, 
water quality and water quantity are not separate elements 
in the laws and policies of our country today. Second, as we 
begin to address the connection between water quality and 
water quantity, we must be innovative in our policies and 
technologies; but, more importantly, we must be innovative 
in the way we think.
Water Quantity and Water Quality Are Not 
Separate Elements
For much of our history, we seemingly ignored the con­
nection between water quality and water quantity. Many of 
today’s western water policies were developed in order to 
serve the needs of a developing and expanding frontier 
nation. Where would the West be if water were not available 
to its settlers or if the streams provided no food or drinking 
supplies? Many of our nation’s successes clearly are relat- 
edto water, both its use and its development.
Water and its depletion signaled progress and growth. 
Water allowed settlers to grow food, raise livestock, and 
anchor a civilization. Yet development had its costs. We are 
all aware of the concern across the nation when waterfowl
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at Kesterson National Wildlife Refuge in California were 
poisoned by high selenium levels, and when Mono Lake 
water levels dropped so low that coyotes could walk across 
newly-exposed land bridges and devour California seagulls.
In aquatic ecosystems the regulation, timing, volume, 
withdrawal and return of water flows often are critical factors 
in determining the condition of aquatic habitats, particularly 
in arid, low-flow areas. As population and economic growth 
result in increased water diversions and consequent reduc­
tions in flows, maintenance of water quality and aquatic 
ecosystems has become more difficult.
Today EPA is faced with a classic water quality/water 
quantity dilemma. As freshwater north of the San Francisco 
Bay-Delta estuary is allocated to southern regions of the 
state, and thus routed around the estuary, less water is 
available for the aquatic life in the Delta. The diversions and 
the resulting saltwater intrusions appear to be adversely 
affecting the fisheries and the Bay-Delta ecosystem as a 
whole, including striped bass, salmon, and other fish and 
wildlife species. Many are calling for reallocating this water 
to permit a larger proportion to remain in the Bay-Delta 
ecosystem, although Southern Californians protest that 
reducing further the low drought flows that do reach them 
will degrade their drinking water quality. Environmental 
groups have filed a notice of intent to sue EPA, asking that 
the agency be ordered to promulgate federal flow standards 
for water quality in the San Francisco Bay-Delta. We have 
yet to make a final decision on that issue.
But EPA has made some water quality 
decisions that relate to water quantity.
But EPA has made some water quality decisions that 
relate to water quantity. Implementation of Section 404 of 
the Clean Water Act (33 U.S.C. § 1344) may prevent a dam 
from being built — as occurred with Two Forks in Colorado 
— to prevent unacceptable adverse effects to fisheries and 
recreational areas. Also, point source wastewater discharg­
ers may be required to regulate the timing and variability of 
their discharges by the National Pollution Discharge Elimi­
nation System (NPDES) permit limits.
Some may question EPA’s role in regulating water quan­
tity, citing the language in the Wallop Amendment, Section 
101 (g) of the Clean Water Act:
It is the policy of Congress that the authority of each 
State to allocate quantities of water within its jurisdic­
tion shall not be superseded, abrogated or otherwise 
impaired by this [Act]. It is the further policy of Con­
gress that nothing in this [Act] shall be construed to 
supersede or abrogate rights to quantities of water 
which have been established by any State. (33 U.S.C.
§ 1251(g).]
At first reading, this provision appears to preclude any 
federal action affecting a state’s water quantity allocation. 
But Section 101(g) cannot be read alone. Consider the 
additional requirements that the Clean Water Act prescribes 
for EPA:
• Section 101(a) states the objective of the Clean Water 
Act: “to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters.” (33 U.S.C. § 
1251(a).)
• Section 101(a)(2) establishes a goal to “provided for the 
protection and propagation of fish, shellfish, and wildlife
and provide[] for recreation in and on the w a te r___“ (33
U.S.C. § 1251(a)(2).)
• Section 303(c)(2)(A) requires states to adopt water qual­
ity standards “to protect the public health and welfare, 
enhance the quality of water and serve the purposes of 
this [Act].” (33 U.S.C. § 1313(c)(2)(A).) EPA reviews and 
approves these standards.
Although EPA is well aware of state 
water allocation rights, the exact 
limitations imposed by Section 101(g) 
are not as clear as some would like to 
believe.
How do these requirements relate to Section 101(g)? Al­
though EPA is well aware of state water allocation rights, the 
exact limitations imposed by Section 101 (g) are not as clear 
as some would like to believe. Interestingly enough, Senator 
Wallop himself had a few enlightening words about this 
section when it was enacted in 1977:
Legitimate water quality measures authorized by this 
act may at times have some effect on the method of
water usage___The requirements of section 402 and
404 permits may incidentally affect individual water 
rights. . . .  It is not the purpose of this amendment to 
prohibitthose incidental effects. (123 Cong. Rec. 39,212 
(Dec. 19, 1977).)
The legislative history and the courts’ interpretations of 
Section 101 (g) support the Clean Water Act’s water quality 
measures (such as water quality standards) even if such 
measures incidentally affect individual water rights. For 
example, in Riverside Irrigation District v. Andrews, 758 F. 
2d 508 (10th Cir. 1985), a Section 404 permit applicant 
argued that Section 101(g) prevented the Army Corps of 
Engineers from requiring any analysis of instream flows 
because the instream flows were a state water allocation 
issue. The Tenth Circuit disagreed and relied upon Section 
101 (g) in concluding that “where both the state’s interests in 
allocating water and the federal government’s interest in 
protecting the environment are implicated, Congress in­
tended an accommodation.” (758 F.2d at 513.) This “accom­
modation” is similar to that identified seven years earlier in 
a 1978 EPA General Counsel Memorandum which recog­
nized that EPA could impose requirements which could 
affect water usage, but that EPA should do so “only where 
they are clearly necessary to meet the Act’s requirements.” 
Of course, that leaves a number of thorny issues. How 
does anyone accommodate competing beneficial uses? Is 
wildlife habitat more important than a drinking water supply?
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Than agriculture? With our population increasing, especial­
ly in the West, innovation will be a necessity.
Innovative Concepts —  Where Do We Go 
From Here?
One of the Clean Water Act’s objectives is to “restore and 
maintain the chemical, physical, and biological integrity of 
the Nation’s waters.” (33 U.S.C. § 1251; emphasis added.) 
EPA is charged with accomplishing this objective. As we 
focus more on ecosystems and biological integrity, the 
challenges of accommodating both water quality goals and 
water quantity rights loom large and innovation becomes 
critical.
As we focus more on ecosystems and 
biological integrity, the challenges of 
accommodating both water quality 
goals and water quantity rights loom 
large and innovation becomes critical.
Some Westerners define Easterners as people born 
standing under an umbrella, implying that Easterners there­
fore have no understanding of water quantity issues. How­
ever, water quality and quantity are issues not only out west, 
but in other parts of the country faced with growing water 
demands and changing climactic conditions. Consider the 
effects of water manipulation in Florida, where draining the 
lands north of the Everglades has been a major cause of the 
loss of 93% of the wading birds in the Everglades since the 
1930s. And look at the Mississippi River, where damming 
and channeling are responsible for the loss of 30 or 40 
square miles of Louisiana each year; as silt is blocked by the 
dams and the Mississippi is changed from its natural course, 
the sediment which historically has replenished the shore­
line no longer travels downstream to do its job in the Delta. 
Clearly we need innovation as we work all across the 
country to address water quality and water quantity issues.
Perhaps our greatest innovation will be changing the way 
we think. Status quo is always easier than change; a 
comfortable rut (or “ditch”) is still comfortable. But to move 
forward on difficult issues we must be prepared to change, 
to put up with some uneasiness, and to accept or at least 
consider new ideas to meet new challenges.
The first step in changing the way we 
think is to accept that western water 
realities are changing.
The first step in changing the way we think is to accept 
that western water realities are changing. Five years ago 
Governor Richard Lamm of Colorado foresaw this change,
stating in a forward to a report to the Western Governors’ 
Association:
In 1986, the picture is quite different. The boom in 
western resources development has fizzled, though 
tourism remains an economic mainstay. The people 
who moved West are living largely in cities, holding 
urban jobs, wanting urban services and amenities, and 
they and other Americans are looking to non-urban 
areas of the West as vacation sites. Congress, includ­
ing members of the western delegation, has to worry 
about how to cut spending, not which projects to fund. 
The Bureau of Reclamation is retiring from its role as 
a construction agency. Farmers are trying to stay in 
business and are recognizing that their water is often 
worth more than their crops. Policy makers recognize 
that the natural environment must be protected be­
cause it is a major economic asset in the region. 
Western states must now adjust to these new water 
realities. (Foreword, Western Water: Tuning the Sys­
tem (1986).)
Adjusting to these new realities will require creativity and 
strength on the part of policy makers and water users. Our 
old concepts may not fit new realities.
But what if we do take this first step — to agree to think 
innovatively — then what are the next steps ahead of us? To 
make these choices, we need to be well grounded in the 
facts. I’ve listed a few of them below.
Fact #1: We don’t really have much “natural 
flow” left in the nation.
We have diverted, dammed or otherwise changed most 
of the waterflow in the U.S. to achieve certain uses. The 
National Park Service estimates that less than two percent 
of the nation’s river miles are still free-flowing. And the 
USGS reports that offstream (diverted) water use has in­
creased from 184 billion gallons/day to almost 400 bgd in 
1985. Certainly, we are not managing or regulating much 
that could be called “natural” flows. Unfortunately, these 
unnatural flows (such as the 36.7 bgd discharged into the 
nation’s rivers and lakes from wastewater treatment facili­
ties) are affecting our natural environment — the fish, the 
wildlife and complex ecosystems as a whole, such as 
estuaries or wildlife refuges.
Fact #2: Most water prices in this country are 
not market based or supported.
Historically, both state and federal policies encouraged 
growth by subsidizing water development costs. In effect, 
very little private cost was borne by the pioneering popula­
tions. Taxpayers today still provide substantial subsidies for 
water projects.
According to the Office of Technology Assessment (OTA), 
the cheapest water available is that diverted for agricultural 
irrigation. A recent article in The Economist stated that 
California farmers get their water at about one-tenth the cost 
of supplying it, and that taxpayers are saddled with the true 
costs of building dams and aqueducts. (The Economist at p.
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Some innova tion  invo lves new  
technologies. We need to look at 
these technologies in a new light, 
reflecting more realistic assessments 
of the comparable costs o f these 
options.
16, February 16, 1991.) The OTA estimates that federally 
subsidized irrigation water costs the producer between 
$0.01-0.18 per thousand gallons for surface water and 
$0.05-0.08 for groundwater. But what are the costs without 
federal subsidies? Various figures exist, based on various 
assumptions. For example, the OTA estimates that western 
farmers pay only 17 percent of the actual cost of water 
supplied by Bureau of Reclamation projects.
Fact #3: Technical innovation will be a big 
part of the solution.
Some innovation involves new technologies. We need to 
look at these technologies in a new light, reflecting more 
realistic assessments of the comparable costs of these 
options. For example, water desalination is beginning to be 
evaluated as a potential new technology for meeting water 
demands in the U.S. This is not, however, a newtechnology. 
According to the OTA, the U.S. has about 750 desalination 
plants with individual capacities greater than 25,000 gpd, 
with a combined capacity of about 212 mgd (about 1.4 
percent of the fifteen billion gallons of freshwater consumed 
each day for domestic and industrial purposes). Although 
this country ranks second in the world in the number of 
desalination plants, it ranks fourth in capacity, with less than 
one-tenth of the world production. Desalination technolo­
gies are now used in 46 states and on the Marshall and 
Virgin Islands. (OTA, Using Desalination Technologies for 
Water Treatment 52 (1988).)
We are faced with many challenges as 
we deal with the marriage of water 
quality and water quantity. While EPA 
may be one of the "ushers” of this 
union, we don’t have many easy 
answers.
One traditional objection to desalination is that the cost is 
prohibitive. According to the OTA report, the cost of desali­
nation of brackish water is $1.33/thousand gallons (5 mgd 
plant), using reverse osmosis technology; seawater is more 
expensive, costing $6.78/thousand gallons (5 mgd plant).
But if we compare desalination costs to assessments of the 
true costs of delivering water (if subsidies and environmen­
tal damage are taken into account) or if we compare them to 
the cost of developing new water supplies (considering 
stricter environmental controls and rising legal costs), de­
salination costs don't look so bad after all. On the other 
hand, there may be some environmental effects of desalina­
tion; the disposal of waste concentrates of sludges from 
secondary impacts associated with transporting raw water 
to the plant or generating electric power must be consid­
ered.
Often we think of technology as a new piece of control 
equipment or a lab method that will yield the scientific, 
technically correct answer to our problems. But some of the 
best technologies for addressing water quantity problems 
are not new and in most cases are not expensive. These 
“innovative” technologies can be summed up by one word: 
conservation. Conservation of water resources, while in­
creasing the availability of the quantity of water, also has 
many environmental payoffs: fewer pollutants entering the 
water; protection of aquatic habitat; energy conservation; 
and protection of drinking water supplies. Water conserva­
tion, water reuse and reclamation should be high on any list 
of innovative approaches.
Fact #4: Most states recognize that water 
quality and water quantity are connected.
The inherent connection between water quality and water 
quantity can be seen in a variety of state laws, such as 
statutory protections for instream flows in the western states. 
Today, every state west of the Mississippi River except one 
(New Mexico) has some sort of instream-flow program, 
according to a 1987 US Geological Survey report. Accord­
ing to the USGS report, during the early 1970s streamflows 
for fishery maintenance and management, recreation, wa­
ter quality, aesthetics and estuarine ecosystem protection 
have all been recognized as legitimate uses of water.
Conclusion
We are faced with many challenges as we deal with the 
marriage of water quality and water quantity. While EPA 
may be one of the “ushers” of this union, we don’t have many 
easy answers. For the tough problems that remain, we must 
change the way we act and the way we think, and we must 
endeavor to be creative, innovative and bold. We must take 
a holistic approach and look at all the effects of our human 
actions. We cannot use a piecemeal approach to solving our 
environmental problems. As Aldo Leopold wrote almost 50 
years ago in A Sand County Almanac, “instead of learning 
more about less and less, we must learn more and more 
about the whole biotic landscape.”
As I have discussed, water quality and water quantity are 
not separate constituents, nor have they ever truly been. As 
we take a broader view of this issue, we will face many 
challenges and conflicts. But when creative and innovative 
minds meet to share ideas and values, we can create new 
solutions to those challenges.
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555 page notebook of outlines and materials from 3-day 
conference, June 1987, $50; cassette tapes of speakers’ 
presentations, 3 days, $150.
- The Public Lands During the Remainder of 20th Century:- 
Planning, Law and Policy in the Federal Land Agencies, 535- 
page notebook of outlines and materials from 3-day confer­
ence, June 1987, $50; cassette tapes of speakers’ presenta­
tions, 3 days, $150.
NRLC Western Water Policy Discussion Series Papers
“Implementing the Winters Doctrine Indian Reserved Water 
Rights,” Reid Chambers & John Echohawk, pgs, 1991, Series No. 
10, $ 6 .
"Using Water Naturally,” Holmes Rolston, III, 26 pgs, 1991, Series 
No. 9, $6.
"The Changing Scene in the American West: Water Policy Impli­
cations,” Theodore M. Schad, 11 pgs, 1991, Series No. 8 $6.
"Water Law and Institutions in the Western United States: Com­
parisons with Early Developments in California and Australia, 
Contemporary Developments in Australia, and Recent Legisla­
tion Worldwide,” Arthur Maass, 34 pgs., 1990, Series No. 7, $6.
"Water, The Community and Markets in the West,” Helen M. 
Ingram and Cy R. Oggins, 12 pgs., Series No. 6, $6.
"From Basin to 'Hydrocommons’: Integrated Water Management 
Without Regional Governance,” Gary D. Weatherford, 22 pgs., 
Series No. 5, $6.
"Water Rights Decisions in Western States: Upgrading the Sys­
tem for the 21st Century,” Steven J. Shupe, 18 pgs., 1990. Series 
No. 4, $6.
"Water & the Cities of the Southwest," John Folk-Williams, 14 
pgs., 1990, Series No. 3, $6.
"The Constitution, Property Rights and The Future of Water Law," 
Prof. Joseph L. Sax, 22 pgs., 1990, Series No. 2, $6.
"Values and Western Water: A History of the Dominant Ideas," 
Prof. Charles F. Wilkinson, 10 pgs., 1990, Series No. 1, $6.
NRLC Occasional Papers Series
“A New Look at Irrigation Water Supply Organizations: Realloca­
tion, Conservation, Water Quality, and Governance,” Davidson, 
De Young, Driver, Smith, 1991, $6.
“Global Warming: National & International Policy Directions," '91, 
Martha Ezzard, $3.
“Uncertainty, Politics, and Outer Continental Shelf Development," 
Robert B. Wiygul, 1990, $3.
“Earth Day 2020: Will We Have A Healthier Environment?" 
George T. Frampton, Jr., 1990, $3.
“The Prohibition Against Taking Endangered Wildlife in Section 9 
of the Endangered Species Act of 1973: The Existence of Excep­
tions Supports Full Enforcement,” Federico Cheever, 1990, $3.
“An Outline of China’s Natural Resources Laws,” Gu Xueting, 
1990, $3.
"Update on Market Strategies for the Protection of Western 
Instream Flows and Wetlands,” Robert Wigington, 1990, $3.
“Bent Pegs and Round Holes: New Concerns for Oil and Gas 
Commissions,” Kemp Wilson, 12 pgs, 1989. $3.
"Reflections on Sixty Years of Water Law Practice,” Glenn G. 
Saunders, 50 pgs, 1989, $6.
"New Roles for the Bureau of Reclamation,” Richard W. Wahl,
1989, $3.
"Transferring Water Rights in the Western States — A Compari­
son of Policies and Procedures,” Bonnie Colby, Mark McGinnis, 
Ken Rait, and Richard Wahl, 90 pgs, 1989, $12.
"The Process of Decision-Making in Tribal Courts,” The Honor­
able Tom Tso, 17 pgs, 1989, $3
"The Governmental Context for Natural Resource Development in 
Indian Country,” Susan M.Williams, 22 pgs, 1988, $3.
Research Reports
“Wetlands Protection and Water Rights,” MacDonnell, Nelson & 
Bloomquist, a Report to EPA Region VIII, 1990, 50 pgs. $8.
"The Water Transfer Process as a Management Option for Meet­
ing Changing Water Demands,” Lawrence J. MacDonnell and 
others, Vol. I, 70 pgs ($10) & Vol. II, 391 pgs ($15), or both 
volumes for $22, 1990.
“Transfers of Water Use in Colorado,” MacDonnell, Howe & Rice, 
1990 (chapter from Vol. II above) 52 pgs. $5.
"Water Allocation During Drought in Arizona and Southern Cali­
fornia: Legal and Institutional Responses,” David H. Getches,
1990, 101 pgs. $15.
"Water Quality and Water Rights in Colorado,” Lawrence J. 
MacDonnell, Colorado Water Resources Research Institute, 
(Completion Report 151), 1989. 44 pgs. $6.
"Integrating Tributary Groundwater Development into the Prior 
Appropriation System: The South Platte Experience,” Lawrence 
J. MacDonnell, Colorado Water Resources Research Institute 
(Completion Report 148), 1988, $6.
“The Endangered Species Act and Water Development Within the 
South Platte Basin,” Lawrence J.MacDonnell, Colorado Water 
Resources Research Institute (Completion Report 137) 1985. $6.
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